Background: The incentive sensitization theory posits that in the transition from sporadic to problematic alcohol use, the incentive value of alcohol increases (wanting) while its hedonic effects (liking) do not change or decreases. The effect of the OPRM1 c.118A>G polymorphism, associated with liking and wanting, and the DRD4-VNTR polymorphism, related to wanting, on the relation between attentional bias and alcohol use was investigated. Methods: A total of 195 young adolescents (Study 1) and 86 young adult male heavy drinkers (Study 2) completed a visual probe test. Saliva samples were collected to test both polymorphisms. Results: In Study 1, attentional bias was positively associated with adolescent alcohol use only for OPRM1 G-allele carriers. In Study 2, attentional bias was positively associated with problem drinking for carriers of a DRD4 long allele. Discussion: It is tentatively proposed that an attentional bias for alcohol is related most strongly to liking and wanting in early adolescents, while in young adults, an attentional bias may reflect wanting. In addition, individual differences associated with two both genetic markers should be taken into account when examining the relation between attentional bias and alcohol use.
Introduction
In general, people tend to pursue rewards that produce a considerable amount of subjective pleasure. Yet in the case of drug addiction the transition from incidental to compulsive use can be accompanied by decrease in enjoyment of the substance, while consumption is undyingly continued. It appears that in the course of the development of addiction, the motivation to obtain drugs ("wanting") prevails over the decreased subjective pleasure ("liking") that is generated from its repeated use Berridge, 1993, 2003) . Support for the notion that "liking" and "wanting" are psychologically dissociable reward components stems primarily from animal studies, but some attempts have been made to dissociate wanting from liking in humans, using self-reports (Hobbs et al., 2005) , reaction time measures of associations Wiers et al., 2002) , and measures of attentional bias (Field et al., 2009) , including eye movements (Schoenmakers et al., 2008 ) and brain responses (Luijten et al., 2010) . For example, Hobbs et al. (2005) found that adding a bad taste (Tween) reduces consumption of fruit juice in both light and heavy drinkers. However, it did not decrease beer consumption in heavy drinkers, which was the case for light drinkers. In addition to drinking behavior, indirect measures have been used to assess potential markers of an incentive salient reaction to alcohol cues in humans. An incentive salient reaction has been related to arousal, to a tendency to approach, and to an attentional bias for cues signaling alcohol Berridge, 1993, 2003) . Indeed, heavy drinkers demonstrated stronger automatic associations between alcohol and arousal than light drinkers (Wiers et al., 2002) , and alcohol-arousal associations in early adolescent boys who had just started to drink predicted escalation of drinking a year later . Recent studies have also demonstrated an approach-bias for alcohol in heavy but not in light drinkers Wiers et al., 2009 ). Many studies have demonstrated an attentional bias for alcohol in heavy drinkers (Field et al., 2009) , including eye movements (Schoenmakers et al., 2008 ) and brain responses (Luijten et al., 2010) . Note that these findings are in line with incentive salience theory, but are no direct proof and some controversy remains (Bradberry, 2008; Leyton, 2007; Robinson and Berridge, 2008) .
Animal research has suggested that different neural substrates are involved in "liking" and "wanting". Whereas "liking" is related to opioid forebrain systems, endocannabinoid and GABA-benzodiazepine neurotransmitter systems (Berridge, 1996; Berridge et al., 2009; Nesse and Berridge, 1997; Robinson and Berridge, 2003) , "wanting" has been related to dopamine projections from the ventral tegmental area to the nucleus accumbens (NA), cortical areas and the amygdala (e.g. Le Foll et al., 2009; Breiter et al., 1997) . Although the mesocorticolimbic dopamine (DA) system is activated by numerous natural incentives, such as food or sex, drugs also have the unique ability to render this system enduringly hyper responsive, a process entitled sensitization. The incentive sensitization theory (IST) posits that the DA circuit that is targeted by drugs mediates the attribution of incentive salience to drug-related stimuli and actions. As a result, representations of these cues become increasingly "wanted" and engage attentional resources Berridge, 1993, 2003) .
The neuro-adaptations related to emerging alcohol or drug use should be viewed from the more general perspective of adolescent brain development, as most alcohol and drug use starts during adolescence, a period in which emotional-motivational brain systems rapidly develop. The normal (not drug-related) brain changes in adolescence are directly related to the hormonal changes in this period (Forbes and Dahl, 2010) and coincide with the peak in sensation seeking during adolescence (Steinberg et al., 2008) . This developmental perspective is useful to distinguish two often confounded systems which both contribute to risk behaviors (Steinberg, 2010) , including substance use (Casey and Jones, 2010; Wiers et al., 2010) : a social-emotional or associative impulsive system and a cognitive control or reflective system. In adolescence, a rapid increase in dopaminergic activity takes place within the socio-emotional system, which is assumed to lead to increases in reward-seeking. Whereas during the course of adolescence, the cognitive control system gradually matures resulting in more advanced self regulation and impulse control (Steinberg, 2010) . Thus, the quick rise in sensation seeking in puberty will make alcohol and drug use more attractive, while the relatively underdeveloped reflective processes will have difficulty in controlling the resulting appetitive impulse, especially when there is social pressure (Casey and Jones, 2010; Steinberg, 2010; Wiers et al., 2007) . As a result of the substance-induced neuroadaptations, continued substance use will increase the appetitive drive and is likely to further delay the development of self-control.
An attentional bias for drugs, the observation that drug cues relatively automatically or reflexively capture attentional processes at the expense of other stimuli in the environment, is thought to play a role in the etiology and maintenance of addiction (e.g. Field and Cox, 2008) . The exact mechanism behind the relation between cognitive biases and prolonged drug use remains unclear: while some scholars argue for a subsequent neural transfer, from ventral to dorsal striatal structures, associated with habit formation (Everitt and Robbins, 2005) others stress that, although the rituals accompanying drug taking can be automatized, the key element of compulsive drug use is still motivational instead of habitual (Robinson and Berridge, 2003) . Nevertheless, most theorists agree on the fact that with repeated drug use, drug cues not only acquire perceptual salience, but also motivational salience, fueling further drug use.
The main aim of our study was to examine individual differences in the relationship between attentional bias and alcohol use. The focus is on alcohol, as it is one of the most commonly used drugs of abuse worldwide with an age of onset typically occurring in adolescence (Grant and Dawson, 1997; Van Der Vorst et al., 2009) . Studies have indicated an attentional bias in alcohol dependent inpatients (Stetter et al., 2006) , non treatment seeking heavy drinking adults (Townshend and Duka, 2001 ) and adolescents (Field et al., 2006) . To our knowledge, no studies have yet examined whether a genetic predisposition may iden-tify individuals who are susceptible to the motivational properties of drug cues.
We examined the moderating role of two genetic markers: the c.118A>G single nucleotide polymorphism of the mu-opioid receptor gene (OPRM1) and the dopamine D4 receptor gene (DRD4). The OPRM1 polymorphism has been linked to increases in affective reactions following alcohol consumption (Ray and Hutchison, 2004) . Opioid activity has also been implicated in appetitive motivational processes, such as cue-induced alcohol craving (Van Den Wildenberg et al., 2007a) , approach biases (Wiers et al., 2009 ) and a stronger haemodynamic signal in mesocorticolimbic areas in response to a prime dose of alcohol (Filbey et al., 2008) . The opioid system moderates the mesolimbic dopaminergic function, which is probably related to the fact that under normal circumstances, and in beginning alcohol and drug use "liking" and "wanting" go hand in hand (Berridge et al., 2009 ). However, in problematic alcohol and drug use, "liking" and "wanting" can dissociate, which could be related to individual differences in the other genetic marker we investigated: the DRD4 polymorphism. Carriers of the DRD4 long allele demonstrate higher levels of subjective craving after having a few alcoholic drinks, but the DRD4 gene does not seem to be associated with "liking" processes (Hutchison et al., 2002) . These findings are in line with research showing that dopamine agonists only influence "wanting" processes, while "liking" processes are left unaffected (Hutchison et al., 2001 ).
In the current study, we investigated the moderating effect of OPRM1 and DRD4 on the association between attentional bias and alcohol use in two independent samples who differed in their alcohol-involvement. In the first sample of young adolescents, a positive relation between attentional bias and alcohol use was anticipated in riskallele carriers of the OPRM1 G-allele, since in this stage of drinking, both "liking" and "wanting" processes play a role in the development of alcohol use. To the extent that the DRD4 polymorphism is more specifically related to "wanting", we hypothesized that DRD4 would interact with attentional bias in explaining alcohol use, in the second sample of young adult heavy drinkers, since "wanting" should have become more relevant in the escalation of alcohol use to abuse. Hence, even though the studies are cross-sectional, the two samples differ in their alcoholinvolvement: young adolescent beginning drinkers where liking and wanting should still be strongly related, and young adult heavy drinkers, who begin to experience problems with drinking, which could indicate "wanting" despite adverse consequences.
Study 1

Method
Participants and procedure
The sample included 195 adolescents (56% female) between 12 and 16 years of age (M = 13.69, SD = .89). Almost all adolescents (94.1%) lived in households with both parents being Caucasian, the remainder had a least one non-Caucasian parent. Participants were in first, second and third grade of three Dutch high schools. Roughly 42% were in college-preparatory education, 33% were in intermediate education, 4% were in vocational training, and 21% had not yet decided (adolescents in the Netherlands are allowed to choose an ultimate educational track in the first or second grade).
The sample was drawn from a larger longitudinal project examining risk factors associated with adolescent alcohol use (see Pieters et al., 2010) . A total of 1215 adolescents attending four schools were contacted for participation. Of these, 725 agreed to participate by returning a consent form signed by their parents and themselves. Approximately 50% of these parents (n = 378) also provided additional consent for the donation of a saliva sample from their offspring for analysis of genetic polymorphisms. Data collection was completed at schools during 1 h sessions on two separate days. On the first day, students individually completed computer tasks assessing cognitive risk factors under supervision of trained research assistants, and for students whose parents provided additional consent, salvia samples were collected. On the second day, questionnaires were administered to students by trained research assistants. For the current study, we targeted adolescents between 12 and 16 years of age (n = 502), who also provided a saliva sample (n = 232). A total of 37 students were excluded because they did not complete the survey or computer task. This resulted in a total of 195 participants. Independent samples t-tests indicated that the 195 participants reported less frequent alcohol use than the 270 non-participants without genetic data, t(463) = 2.38, p = .005, and lower quantity of alcohol use, t(463) = 2.43, p = .015.
2.1.2. Measures 2.1.2.1. Frequency of alcohol use. Adolescents were asked about the average frequency of their alcohol consumption (Pieters et al., 2010) . Answers were given on an 8-point scale: (1) "never", (2) "once a year", (3) "once every 6 months", (4) "once every 3 months", (5) "once a month", (6) "twice every month", (7) "once a week", and (8) "multiple times a week." The average frequency of alcohol use score was 2.34 (SD = 1.64) 2.1.2.2. Weekly alcohol use. In four items, adolescents disclosed the amount of glasses of alcohol that they had consumed in the week preceding the study, at home, outside home, on weekdays and in weekends (Engels et al., 1999) . Answers on items were summed up to form a measure of the quantity of alcohol use in the past week. Most participants reported not drinking any glasses of alcohol the previous week (M = .39, Mdn = 0, SD = 1.34). A logarithmic transformation was applied to this score, which reduced the degree of skewness and kurtosis in the distribution of this measure. We performed separate analyses using the raw and transformed measures. The pattern of statistically significant results was identical in both analyses, so we report the results using the raw scores for ease of interpretation purposes. The frequency and quantity of alcohol use were moderately correlated (r = .49, p < .001).
2.1.2.3. Visual probe test. Participants completed the visual probe (VP) test, in which they had to respond to a probe (arrow pointing up or down) that appeared on a computer screen shortly after one alcohol and one soft drink picture were presented side by side for 1500 ms (one picture in each hemifield). The probe replaced an alcohol or a soft drink picture randomly over 112 trials and an index of attentional bias was calculated by subtracting mean reaction times to probes replacing alcohol from those replacing soft drink pictures. Positive numbers reflected a relative attentional bias for alcohol: faster reaction times to probes replacing an alcohol picture compared to a soft drink picture. We calculated an estimate of internal consistency by calculating the bias score for each quarter of the trials, and estimate an internal consistency measure (Cronbach's alpha). The internal consistency was low (˛ = .19), which is in line with other research using this measure (e.g. Schmukle, 2005) . PCR products were separated on a 2% agarose TAE gel at 100 V for 1.5 h next to a O'rangeruler 200 bp ladder mix and visualized using ethidium bromide. The allele frequencies for the OPRM1 A118G (rs 1799971) genotype in this sample were in conformity with Hardy-Weinberg equilibrium expectations (p > .05). However, this was not the case for the DRD4 (p < .05). Therefore, we did not include the DRD4 in the analyses. A total of 151 participants had a "no risk" profile for OPRM1 (AA genotype), and 44 participants had a "risk" profile for the OPRM1 genotype (at least one G-allele)
Results
Two hierarchical linear regressions were performed to examine whether links between attentional bias and alcohol use were limited to adolescents with the OPRM1 risk genotype. In both analyses age, gender, OPRM1 genotype, attentional bias, and the interaction between OPRM1 and attentional bias were entered as predictors. In the first analysis, frequency of alcohol use was the dependent variable; quantity of alcohol use was the dependent variable in the second analysis. Table 1 presents the results of the regression involving frequency of alcohol use. The predictors explained a total of 17% of the variance on alcohol use frequency, F(5,189) = 7.86, p < .001. The main effect of age emerged as statistically significant, with older students reporting more frequent alcohol use than younger participants. The main effect for OPRM1 genotype was significant, but was qualified by an interaction with attentional bias. Fig. 1 presents the simple slopes describing this interaction. Specifically, attentional bias was positively associated with frequency of alcohol use for G-allele carriers (b = .99, se = .34, p = .004) and not significantly related to frequency of alcohol use for non G-allele carriers (b = −.04, se = .11, p = .71). So, attentional bias predicted more frequent alcohol use only for those in the OPRM1 risk group. Table 2 presents the results of the regression involving alcohol use quantity. The predictors explained a total of 15% of the variance on alcohol use quantity, F(5,189) = 6.56, p < .001. The main effect of age emerged as statistically significant, with older students reporting more intense alcohol use than younger participants. The main effect for OPRM1 genotype was significant, but was qualified by an interaction with attentional bias. Fig. 2 presents the simple slopes describing this interaction. Specifically, attentional bias was positively associated with quantity of alcohol use for G-allele carriers (b = .54, se = .18, p = .003) and not for non G-allele carriers (b = −.09, se = .08, p = .25). So, attentional bias also predicted more intense alcohol use only for those in the OPRM1 risk group. In sum, the findings show that only for the OPRM1 Gallele carriers, attentional bias predicted more frequent alcohol use and higher levels of alcohol use in adolescents, indicating that "liking" and "wanting" both play a role in the development of alcohol use. It is expected that in later stages of alcohol use "wanting" plays becomes more important in the motivation to drink than "liking" when use has progressed to problematic use. We, therefore, concentrated on indices of problems associated with alcohol use as dependent variable in Study 2. In this study, only male heavy drinkers were included for two reasons: first, heavy drinking is far more prevalent in male late adolescents and young adults, and second, some evidence points to a more pronounced role in the development of problem drinking in males (Barr et al., 2007) .
Study 2
3.1. Method
Participants and procedure
Participants were 86 heavy drinking male undergraduate students ranging in age from 18 to 26 years (M = 21.4, SD = 2.15). Participants were recruited by emails, posters and flyers that were posted throughout the university campus. Screening (e.g. of alcohol use) took place during a telephone interview. The inclusion criteria were as follows: male gender, age range between 18 and 28 years; a minimum of 20 standard alcoholic consumptions per week (containing approximately 10 g of pure alcohol, in the Netherlands, which is less than in the US and more than in the UK); at least 1 binge episode (6 or more standard drinks) in the past 2 weeks; and the participant as well as his parents were required to be from Dutch origin to prevent population admixture. The exclusion criteria were as follows: dyslexia and color blindness (related to another study in which the participants took part). Participants gave informed consent when they arrived at the lab, after which they completed the attentional bias task on a computer in a cubicle and completed short surveys. These included alcohol and drug use (based on time-line follow back method, Sobell & Sobell, 1990; Wiers et al., 2007) , the affect-grid to assess mood (Russell et al., 1989) , and craving for alcohol using a Visual Analogue Scale (Kozlowski et al., 1996; c.f. Schoenmakers et al., 2007) . Before commencing the task, the experienced drinkers were given a small sip of beer, in order to prime alcohol-related attentional bias (Cox et al., 2003; Duka and Townshend, 2004; Jones and Schulze, 2000) . For a detailed description of the procedure we refer to prior publications on this study (Schoenmakers et al., 2007; Van Den Wildenberg et al., 2007a , 2007b . A total of 109 students participated in the study. Of these, 22 participants were excluded due to missing genetic data and one participant was excluded because he did not complete the items describing alcohol use. In total, this resulted in 86 participants.
3.1.2. Measures 3.1.2.1. 4.2.1 Problem drinking. Problem drinking was measured using seven items from the alcohol use disorders identification test (AUDIT; Saunders et al., 1993) . The AUDIT is a screening instrument for alcohol use and problems, with the first three items assessing quantity and frequency of use, and items 4-10 assessing problems related to alcohol (ab)use. These latter items were used because they indicate drinking heavily drinking despite negative consequences. Response categories range from 0 (never or not at all) to 4 (daily or almost daily). Reliability was sufficient (˛ = .73). The average number of problems identified by participants was 5.02 (SD = 3.11).
3.1.2.2. Visual probe test. Data were used from the pretest visual probe task that is described in detail elsewhere (Schoenmakers et al., 2007) . 1 In short, the task description resembled the one described in Study 1, although the picture-pairs in Study 2 were presented for 500 instead of 1500 ms and in Study 2, 48 trials were administered instead of 112. As in other studies (e.g. Schmukle, 2005) , the internal consistency was low (˛ = .18).
3.1.2.3. Genotyping. OPRM1 and DRD4 were tested using the same method as in Study 1. A total of 49 participants had a "no risk" profile for both OPRM1 (c.118-AA genotype) and DRD4 (both alleles < 7 repeats) genotype, 13 participants had a "risk" profile only for the OPRM1 genotype (at least one G-allele), 20 participants had a "risk" profile only for the DRD4 genotype (7+ repeats), and 4 participants had a "risk" profile on both genotypes (OPRM1 G-allele and 7+ repeats for DRD4). Due to the small size of this dual risk group, these individuals were excluded from the analyses resulting in n = 82. The allele frequencies for both the OPRM1 and the DRD4 were in conformity with Hardy-Weinberg equilibrium expectations (p > .05) in this sample (see also Van Den Wildenberg et al., 2007a , 2007b .
Results
A hierarchical linear regression was performed to test whether the link between attentional bias and problem drinking was moderated by DRD4 and OPRM1 risk genotypes. Main effects of age, OPRM1 genotype, DRD4 genotype, attentional bias (centered), and two interactions (OPRM1 × attentional bias and DRD4 × attentional bias) were included as predictors of problem drinking. The predictors explained a total of 15% of the variance on problem drinking, F(6,75) = 2.28, p = .045. The DRD4 by attentional bias interaction emerged as the only statistically significant predictor of problem drinking (see Table 3 ). Fig. 3 presents the simple slopes describing the association between attentional bias and alcohol problems calculated separately for participants with and without the DRD4 risk profile. Attentional bias was positively associated with problem drinking for those with the DRD4 risk profile (b = 1.41, se = .63, p = .028) and was unrelated to problem drinking for those with a non-risk DRD4 profile (b = −.24, se = .40, p = .552). So, attentional bias predicted more problem drinking only for those in the DRD4 risk group.
General discussion
The main aim of this project was to explore the moderating role of the OPRM1 and DRD4 polymorphisms on the association between attentional bias and alcohol consumption in two independent samples. The interaction between OPRM1 genotype and attentional bias on alcohol use in the early adolescent sample corresponds with the literature stating that in the initial phases of drug use, "liking" and "wanting" are both important predictors of drug use and are still closely linked (Robinson and Berridge, 1993) . For both frequency and quantity of alcohol consumption, results indicated a positive relation between attentional bias and alcohol consumption only in G-allele carriers compared to subjects homozygous for the A allele.
In the young adult sample of heavy drinkers, it was found that DRD4 moderated the relation between attentional bias and alcohol problems. Only in the young adults with 7+ repeats on the polymorphism, attentional bias positively predicted problematic alcohol consumption. This suggests that in young adult heavy drinkers, individual differences related to "wanting" are more important concerning the relation between attentional bias and alcohol use than differences related to "liking". The IST also points out that the development of addiction is associated with an increasing dissociation between "wanting" and "liking", where the incentive properties of drugs gradually increase and incrementally dominate over the subjective pleasure generated by drugs, which steadily decreases (Robinson and Berridge, 1993) . The present findings could be related to the previous research demonstrating that adult heavy drinkers do not decrease alcohol intake when liking is reduced, which does occur in light drinkers (Hobbs et al., 2005) , and to research showing that attentional bias for alcohol increases in heavy drinkers after a prime dose of alcohol (Schoenmakers et al., 2008) . Hence, these findings could indicate that an attentional bias for alcohol is related primarily to "wanting" in young heavy drinkers (where "wanting" and "liking" start to dissociate), while in early adolescents who begin to drink, "wanting" and "liking" still go hand in hand. Although the findings are promising, the underlying mechanism is still unclear. Prior research has already examined direct effects of a genetic polymorphism on the processing of emotional stimuli (e.g. Beevers et al., 2007; Luscher et al., 2009; Munafò et al., 2005; Wiers et al., 2009) . In these studies, a relation can be suggested between the presence of a certain risk allele that codes for functional differences at a neural level that impinge attention. This reasoning does not hold for the current study. The current study showed interactions between performance on the tasks and genetic polymorphisms on actual alcohol use. We thus demonstrated that the combination of having a certain genotype and an attentional bias for alcohol is relevant in explaining alcohol use. Accordingly, this implies that a bias in the processing of alcohol cues is only partly affected by ones genotype. Recent dual process models of addiction (e.g. Wiers et al., 2007) put forward that drug addiction is the result of an imbalance in the relation between automatic and controlled processes. Related to alcohol use, it is stated that relatively automatic processes (e.g. attentional bias) strengthen due to repeated alcohol use, resulting in higher levels of alcohol use. However, controlled processes, which are compromised by alcohol, could inhibit the effect of automatic processes. It has been demonstrated that the effect of automatic processes is larger in individuals with poor working memory capacity (Thush et al., 2008) . Regarding the current study, one could argue that the polymorphisms function as similar moderators. For instance, DRD4 risk alleles have been related to stronger risk taking and weaker behavioral inhibition (e.g. Congdon et al., 2007) . This suggests that individuals without this risk are better at inhibiting automatic processes. Future research should examine how inhibitory processes are interfering with the effects we found.
Several caveats must be acknowledged. First, results are based on cross-sectional data in both studies, so no statements can be made regarding the causal order of the attentional bias and alcohol use. Future longitudinal research is needed to assess intra-individual differences over time. Second, the two samples were selective, thus limiting the generalizability of the results. Replication of these results in similar and more normative samples is warranted. Third, the attentional bias measure demonstrated a modest internal consistency in both studies (a known problem of this measure, c.f. Schmukle, 2005; Tull et al., in press) , and the attentional bias and alcohol use measures were not identical in the two studies. The attentional bias measure demonstrated a modest internal consistency in both studies (a known problem of this measure, c.f. Schmukle, 2005; Tull et al., in press ). Attentional bias was assessed in Study 2 after participants were given a small dose of alcohol before completing the attentional bias task, to prime the effect. This was not done in Study 1 because of ethical considerations. Frequency and quantity of alcohol use were assessed in Study 1, and problem drinking was assessed in Study 2. While these measures are age appropriate they are not directly comparable. Fourth, the allele frequencies of the DRD4 polymorphism in Study 1 were not in conformity with Hardy-Weinberg equilibrium expectations, and were subsequently excluded. Fifth, the inclusion of additional variables could impact these results. For instance, pubertal timing has been found to impact on the development of appetitive processes of adolescents (Casey and Jones, 2010; Steinberg, 2010; Wiers et al., 2007) . Finally, "wanting" and "liking" were not directly assessed in this study. It would be of interest to relate the genotypes studied here to other indices of "liking" vs. "wanting" (e.g. the moderating effect of these genotypes on the differential effects between light and heavy drinkers on consumption of alcohol after an experimental decrease in liking, c.f. Hobbs et al., 2005) . A similar manipulation could also be used to test genetic effects of other indirect measures proposed to reflect a sensitized reaction to alcohol-related cues (alcohol-arousal associations, attentional bias, alcohol-approach tendencies), and their relationship with alcohol-related problems.
In conclusion, this study has shown that individual differences related to two genetic polymorphisms previously related to alcohol use, might be important in explaining the developmental interplay between attentional bias and alcohol use. It is tentatively proposed that these polymorphisms are related to distinct psychological processes involved in adolescents' and young adults' appraisal of alcohol stimuli, "liking" and "wanting", although future longitudinal research is required to critically test this hypothesis.
